Appelhans et al. -Biomacromolecules 2009 -2 -Calculation of the degree of functionalization (DF) and total degree of functionalization (TDF) of modified PEI based on PEI-II from elemental analysis Example for 2-Mal: Elemental analysis: C = 44.42 %, N = 3.94 %, H = 7.19 DP = 84, a = number of coupled maltose M Polymer = (C 2 H 5 N) x 84 + a x (C 12 H 23 O 10 ) Nitrogen content: N = 84 x 14 / M Polymer Carbon content: C = (2 x 12 x 84 + a x 12 x 12) / M Polymer N/C ratio is 3.94 / 44.42, a = 77.7 The degree of functionalization (DF) based on the conversion of twice T units and one L unit: 77.7 / (2 x 27.4 + 30.8) = 91 % The degree of total functionalisation (TDF) based on the conversion of all branching units in the PEI derivative (twice T units, one L unit and one D unit): 77.7 / (2 x 27.4 + 30.8 + 25.8) = 70 % Calculation of the degree of branching units (T, L or D units) of modified PEI based on PEI-II from elemental analysis Example for 2-Mal: Number of coupled maltose units (a) on PEI-II is 77.7 received from the calculation of DF. PEI-II possesses 27.4 T units, 30.8 L units and 25.8 D units (Table 3) at which twice conversion of T units is possible finally to result into D units. The calculation bases on the assumption that at first the T units are converted into L units and then the L units can be converted into D units. Therefore, 27.4 T units are converted into 27.4 L units. From all L units (Σ 58.2) 50.3 units are also converted into 50.3 D units. The final calculation gave that 7.9 L units (9.4 %) and 76.1 D units (90.6 %) are present in 2-Mal-I.
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